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FINAL ACTION 

Status of the Claims 

1. This action is in response to papers filed 7 November 2006 in which claims 1-20 and 30-53 were 
amended, no claims were canceled, and no new claims were added. All of the amendments have been 
thoroughly reviewed and entered. 

A. The previous objections to the specification in the previous Office Action are withdrawn 
in view of the amendments. 

B. The previous rejections under 35 U.S.C. 112, second paragraph, not reiterated below are 
withdrawn in view of the amendments. 

C. Applicant' s amendment to remove the means-plus-function language from claim 6 is 
acknowledged; however, amended claim 20 still recites means- plus-function language. 

It is noted that claims 6 and 20 have not been rejected under 35 U.S.C. 112, sixth paragraph; 
rather, interpretation of the means were not limited to specific structures because explicit definitions of 
the specific structures of the means were not found in the specification. Claim 20, therefore, is not being 
treated under 35 U.S.C. 112, sixth paragraph for the reasons stated in the previous Office Action. 

D. The previous rejections under 35 U.S.C. 102(b) and 35 U.S.C. 103(a) not reiterated below 
are withdrawn in view of the amendments. Applicant's arguments have been thoroughly reviewed and 
are addressed following the rejections necessitated by the amendments. 

E. The previous rejections under the judicially created doctrine of obviousness-type double 
patenting are maintained for the reasons set forth in the previous Office Action. 

F. Claims 1-20 and 30-53 are under prosecution. 
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Claim Objections 

2. Claims 31-33, 36, 41, and 46-47 are objected to because of the following informalities: 

The amendments to correct the dependency of the claims are not compliant with 37 CFR 1.121 
because the changes have not properly indicated new text by underlining or by indicating deleted text 
either by striking through or placing it in brackets. For example, the previous version of claim 31 recited 
"in claim 33" in line 1. The present amendment recites "in claim 303" in line 1. The first "3" is underlined 
to indicate it is new text; however, it was present in the previous version of the claims. Hence, claims 31- 
33, 36, 41, and 46-47 each contain text that is underlined but was present in the previous version of the 
claims. 

Appropriate correction is required. See MPEP § 714 [R-5], 

3. It is emphasized that Applicant's response filed 7 November 2006 has been considered in the 
interest of customer service and compact prosecution. While the Examiner has made every attempt to 
check the claims for compliance with 37 CFR 1.121, Applicant is required to carefully check all of the 
original and amended claims for any and all issues regarding compliance with 37 CFR 1.121. 

For the response to this Office Action to be complete, Applicant is REQUIRED to correct 
the errors listed above and file amendments that are compliant with 37 CFR 1.121. Failure to comply 
with this requirement will be considered nonresponsive . 

Claim Rejections - 35 USC § 112 First Paragraph 

4. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and use the same and shall set forth the 
best mode contemplated by the inventor of carrying out his invention. 

5. Claims 4 and 34 are rejected under 35 U.S.C. 112, first paragraph, as failing to comply with the 
written description requirement. The claim(s) contains subject matter which was not described in the 
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specification in such a way as to reasonably convey to one skilled in the relevant art that the inventor(s), 
at the time the application was filed, had possession of the claimed invention. Claims 4 and 34 each recite 
a third substrate. However, the specification does not teach a third substrate. Therefore, the addition of a 
third substrate in the claims constitutes new matter. 

Claim Rejections - 35 USC §102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis for 
the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

7. Claims 1-8, 13-14, 17-18, 20, and 30-36 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Wang et al (U.S. Patent Application Publication No. US 2002/0182627 Al, published 5 December 2002). 

Regarding claim 1, Wang et al teach an apparatus for identifying a chemical moiety from a 
sample solution. In a single exemplary embodiment, Wang et al teach a microfluidic device comprising a 
channel in a substrate (paragraphs 0062 and 0408 and Figures 13 and 21), and having a proteomics unit or 
genomics unit (paragraphs 0411-412), which is at least one array for capturing and releasing a chemical 
moiety from a sample solution. Wang et al also teach a solid state nanopore system downstream from the 
substrate; namely, Figure 21, wherein the first chamber is a proteomics or genomics unit (i.e., any 
appropriate test takes place in the first chamber), and the sample is transported from the first chamber to 
an ion transport detection unit (paragraph 0408). The ion transport detection unit receives the samples 
from the first chamber (paragraph 0408 and Figure 21), thus identifying the chemical moiety received 
from the substrate channels after the chemical moiety has been released from the array. 

The nanopore system of Wang et al comprises a spiral electrode structure wherein the electrodes 
are circular (i.e., rings; paragraphs 0038, 0128, and Figure 3B) and the second electrode 61 of Figure 10, 
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wherein the electrodes are circular (i.e., rings; paragraphs 0059 and 0128). Wang et al further teach a 
nanopore adjacent to the first ring electrode and the second ring electrode and positioned to allow the 
chemical moiety to be positioned in the first ring electrode and the second ring electrode; namely, hole 12 
of Figure 10 (paragraph 0059). Wang et al further teach a voltage source for electrically connecting the 
first ring electrode to the second ring electrode for applying a ramping potential from the first ring 
electrode, through a portion of the chemical moiety in the nanopore to a second ring electrode to produce 
a signal indicative of a portion of the chemical moiety; namely, the electrodes measure ion transport 
across the hole (paragraph 0341), wherein a feedback capacitor ramps a voltage (paragraph 0345), and the 
electrical measurements are detected (paragraph 0342). 

Regarding claims 2-3, Wang et al teach the apparatus of claim 1, further comprising a second 
substrate for positioning the first ring electrode and the second ring electrode; namely; Wang et al teach 
Figure 18A. Figure 18A shows a first substrate on having top channel 192, wherein the first substrate is 
the material on top of barrier 190. The second substrate is the remainder of the structure of Figure 18A, 
which has first ring electrode 191 and a second ring electrode; namely, the second ring electrode is the 
"box" on layer 198 beneath aperture 195 (paragraph 0395). The boxes are the electrodes of Wang et al by 
analogy to box 191, which is an electrode. The electrodes are circular (i.e., rings; paragraphs 0059 and 
0128). 

It is noted that claim 3 requires a third substrate, and is dependent upon claim 1, which requires a 
first substrate. Claim 3 therefore does not require a second substrate; thus, the second substrate of claim 2 
and the third substrate of claim 3 are equivalent. 

Regarding claim 4, Wang et al teach the apparatus of claim 1, further comprising at least a third 
substrate for positioning the second ring electrode. It is noted that claim 3, which requires a third 
substrate, is dependent upon claim 1, which requires a first substrate. Therefore, no second substrate is 
required. Wang et al teach Figure 18A, which shows a first substrate on having top channel 192, wherein 
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the first substrate is the material on top of barrier 190. The second substrate is barrier 196, which has the 
nanopore (paragraph 0395). . 

Regarding claim 5, Wang et al teach the apparatus of claim 1, further comprising at least a second 
substrate for positioning a nanopore; namely, namely; Wang et al teach Figure 18A. Figure 18A shows a 
first substrate on having top channel 192, wherein the first substrate is the material on top of barrier 190. 
The second substrate is the remainder of the structure of Figure 18A, which has first ring electrode 191 
and a second ring electrode; namely, the second ring electrode is the "box" on layer 198 beneath aperture 
195 (paragraph 0395). The boxes are the electrodes of Wang et al, and are circular (i.e., rings; paragraphs 
0059 and 0128). 

Regarding claim 6, Wang et al teach the apparatus of claim 1, further comprising a means for 
signal detection for detecting the signal produced from the portion of the biopolymer; namely, an ion 
transport detection unit (paragraph 0408). 

Regarding claim 7, Wang et al teach the apparatus of claim 1, wherein the channel is a 
microfluidic channel (paragraph 0080). 

Regarding claim 8, Wang et al teach the apparatus of claim 1, wherein the array comprises a 
probe; namely, the array is a genomics unit that includes structures [i.e., probes] for ex vivo hybridization 
to nucleic acids; paragraph 0412). 

Regarding claim 13, Wang et al teach the apparatus of claim 1, wherein the substrate comprises 
glass (paragraph 0026). 

Regarding claim 14, Wang et al teach the apparatus of claim 7, wherein the dimension of the 
micro fluidic channel is 100 microns or less; namely, the conduits, which are channels, are 10 microns 
(paragraph 0114). 

Regarding claim 17, Wang et al teach the apparatus of claim 1, wherein the substrate is rigid; 
namely, glass (paragraph 0026). 
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Regarding claim 18, Wang et al teach the apparatus of claim 1, which further comprises at least 
one valve in the channel that permit different fluids to be directed into the channel (paragraph 0402). 

Regarding claim 20, Wang et al teach the apparatus of claim 1, which further comprises means to 
move the fluids through the array; namely, the chambers are fed by pumps (paragraph 0195). 

Regarding claim 30, Wang et al teach an apparatus for identifying a chemical moiety from a 
sample solution. In a single exemplary embodiment, Wang et al teach a microfluidic device comprising a 
substrate having a channel (paragraphs 0062 and 0408 and Figures 13 and 21), and having a proteomics 
unit or genomics unit (paragraphs 0411-412), which is at least one array. Wang et al also teach a solid 
state nanopore system downstream from the substrate; namely, Figure 21, wherein the first chamber is a 
proteomics or genomics unit (i.e., any appropriate test takes place in the first chamber), and the sample is 
transported from the first chamber to an ion transport detection unit (paragraph 0408). The ion transport 
detection unit receives the samples from the first chamber (paragraph 0408 and Figure 21), thus 
identifying the chemical moiety received from the substrate channels after the chemical moiety has been 
released from the array. 

The nanopore system of Wang et al comprises a first electrode having a first nanopore; namely, a 
spiral electrode structure surrounding a hole in the substrate, wherein the electrodes are circular 
(paragraphs 0038 and 0128, and Figure 3B). Wang et al also teach a second electrode adjacent to the first 
electrode; namely, the second electrode 61 of Figure 10 (paragraph 0059), which has a second nanopore 
because the electrodes are circular (i.e., rings; paragraph 0128) and surrounds the bottom of the hole in 
the substrate (Figure 10). The first nanopore of the first electrode is positioned with the second nanopore 
of the second electrode so that the chemical moiety may translocate through the first nanopore and the 
second nanopore; namely, the hole that is surrounded by the electrodes is used as an ion transport 
channel (paragraph 0077). Wang et al further teach a voltage source for electrically connecting the first 
electrode to the second electrode for applying a ramping potential from the first electrode, through a 
portion of the chemical moiety in the nanopore to a second electrode to produce a signal indicative of a 
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portion of the chemical moiety; namely, the electrodes measure ion transport across the hole (paragraph 
0341), wherein a feedback capacitor ramps a voltage (paragraph 0345), and the electrical measurements 
are detected (paragraph 0342). 

Regarding claim 31, Wang et al teach the apparatus of claim 30, wherein the first and second 
nanopores have center points and wherein the center point of the first nanopore is positioned coaxially 
with the center point of the second electrode; namely, the hole in the substrates is at the center of the 
circular electrode elements (paragraph 0239). 

Regarding claim 32, Wang et al teach the apparatus of claim 30, wherein the first electrode is 
positioned above the second electrode; namely, electrode 60 is above electrode 61 in Figure 10. 

Regarding claims 33-34, Wang et al teach the apparatus of claim 30, further comprising a second 
substrate for positioning the first electrode and the second electrode and a third substrate for positioning 
the second electrode; namely; Wang et al teach Figure 18A. Figure 18A shows a first substrate in the form 
of substrate 198, which comprises bottom channel 194. Figure 18A also comprises a second substrate in 
the form of barrier 196, which has first electrode 191 thereon. Second substrate 196 therefore positions 
first electrode 191. Second substrate 196 also creates bottom channel 194, wherein the second electrode is 
the "box" on substrate 198 beneath aperture 195 (paragraph 0395). The boxes are the electrodes of Wang 
et al by analogy to box 191, which is an electrode. Bottom channel 194 is also defined by the unmarked 
third substrate sandwiched between first substrate 198 and second substrate 196. Thus, the second 
electrode is positioned in channel 194 by first substrate 198, second substrate 196, and the unmarked and 
sandwiched third substrate 

It is noted that the specification does not provide any limiting definition of the word 
"positioning." Thus, the claim has been given the broadest reasonable interpretation consistent with the 
specification (In re Hyatt, 211 F.3dl367, 1372, 54 USPQ2d 1664, 1667 (Fed. Or. 2000) (see MPEP 2111 [R- 
1]). 
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Regarding claim 35, Wang et al teach an apparatus for identifying a chemical moiety from a 
sample solution. In a single exemplary embodiment, Wang et al teach a microfluidic device comprising a 
substrate having a channel (paragraphs 0062 and 0408 and Figures 13 and 21), and having a proteomics 
unit or genomics unit (paragraphs 0411-412), which is at least one array for capturing a chemical moiety 
from a sample solution. Wang et al also teach a solid state nanopore system downstream from the 
substrate; namely, Figure 21, wherein the first chamber is a proteomics or genomics unit (i.e., any 
appropriate test takes place in the first chamber), and the sample is transported from the first chamber to 
an ion transport detection unit (paragraph 0408). The ion transport detection unit receives the samples 
from the first chamber (paragraph 0408 and Figure 21), thus identifying the chemical moiety received 
from the substrate channels after the chemical moiety has been released from the array. 

The nanopore system of Wang et al comprises a first electrode; namely, a spiral electrode 
structure surrounding a hole in the substrate (paragraph 0038 and Figure 3B), wherein the electrodes are 
circular (paragraph 0128) Wang et al also teach a second electrode spaced from the first electrode to 
define a nanopore between the first electrode and the second electrode; namely, the second electrode 61 
of Figure 10 (paragraph 0059), wherein the electrodes are circular (paragraph 0128) and surround the 
bottom of the hole in the substrate (Figure 10), thereby defining the nanopore. The nanopore is designed 
for receiving a translocating chemical moiety because the hole that is surrounded by the electrodes is 
used as an ion transport channel (paragraph 0077). The first electrode is in electrical connection with the 
second electrode via electrical connection leads from the electrodes connect to a measuring device; 
paragraph 0058). Wang et al also teach a voltage source for electrically connecting the first electrode to 
the second electrode for applying a ramping potential from the first electrode, through a portion of the 
chemical moiety in the nanopore to a second electrode to produce a signal indicative of a portion of the 
chemical moiety; namely, the electrodes measure ion transport across the hole (paragraph 0341), wherein 
a feedback capacitor ramps a voltage (paragraph 0345), and the electrical measurements are detected 
(paragraph 0342). 
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Regarding claim 36, Wang et al teach the apparatus of claim 35, wherein the biopolymer is 
translocated in a stepwise fashion through the nanopore defined between the first electrode and the 
second electrode; namely, Wang et al teach Figure 7, wherein a particle first engages the hole then is 
moved into the hole (paragraphs 0053-0054). 

Claim Rejections - 35 USC §103 

8. The following is a quotation of 35 U.S.C 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth 
in section 102 of this title, if the differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at the time the invention was made 
to a person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

9. Claims 1, 8-9, 15, and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over Wang et 
al (U.S. Patent Application Publication No. US 2002/0182627 Al, published 5 December 2002) in view of 
Yasuda et al (U.S. Patent No. 6,218,126 Bl, issued 17 April 2001). 

Regarding claims 9, 15, and 19, Wang et al teach the apparatus of claim 1 for identifying a 
chemical moiety from a sample solution. In a single exemplary embodiment, Wang et al teach a 
microfluidic device comprising a channel in a substrate (paragraphs 0062 and 0408 and Figures 13 and 
21), and having a proteomics unit or genomics unit (paragraphs 0411-412), which is at least one array for 
capturing and releasing a chemical moiety from a sample solution. Wang et al also teach a solid state 
nanopore system downstream from the substrate; namely, Figure 21, wherein the first chamber is a 
proteomics or genomics unit (i.e., any appropriate test takes place in the first chamber), and the sample is 
transported from the first chamber to an ion transport detection unit (paragraph 0408). The ion transport 
detection unit receives the samples from the first chamber (paragraph 0408 and Figure 21), thus 
identifying the chemical moiety received from the substrate channels after the chemical moiety has been 
released from the array. 
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The nanopore system of Wang et al comprises a spiral electrode structure wherein the electrodes 
are circular (i.e., rings; paragraphs 0038, 0128, and Figure 3B) and the second electrode 61 of Figure 10, 
wherein the electrodes are circular (i.e., rings; paragraphs 0059 and 0128). Wang et al further teach a 
nanopore adjacent to the first ring electrode and the second ring electrode and positioned to allow the 
chemical moiety to be positioned in the first ring electrode and the second ring electrode; namely, hole 12 
of Figure 10 (paragraph 0059). Wang et al further teach a voltage source for electrically connecting the 
first ring electrode to the second ring electrode for applying a ramping potential from the first ring 
electrode, through a portion of the chemical moiety in the nanopore to a second ring electrode to produce 
a signal indicative of a portion of the chemical moiety; namely, the electrodes measure ion transport 
across the hole (paragraph 0341), wherein a feedback capacitor ramps a voltage (paragraph 0345), and the 
electrical measurements are detected (paragraph 0342). 

Wang et al also teach the apparatus of claim 8, wherein the array comprises a probe; namely, the 
array is a genomics unit that includes structures [i.e., probes] for ex vivo hybridization to nucleic acids 
(paragraph 0412). 

While Wang et al teach the array is a genomics unit that includes structures (i.e., probes) for ex 
vivo hybridization to nucleic acids (paragraph 0412), and that the preferred targets are biomolecules 
(paragraph 0429), Wang et al do not explicitly teach the probes or targets are nucleic acids. Wang et al are 
also silent with respect to temperature control. 

However, Yasuda et al teach an apparatus (Title) comprising an array of complementary 
polynucleotide probes (i.e., the nucleic acid probes of claim 9) immobilized on a substrate (Abstract and 
Figure 3) with the added advantage that polynucleotide probes allows selective extraction of a target 
polynucleotide alone from a sample solution (column 2, lines 25-27). Yasuda et al also teach 
having mRNA as targets (i.e., the targets of claim 15) with the further added advantage that 
polynucleotide targets are quantitatively determined to allow clarification of a condition in a white blood 
cell (column 21, lines 33-41). Yasuda et al also teach an infrared laser source (i.e., the temperature control 
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of claim 19; column 6, lines 4-35) with the additional added advantage that the temperature control 
device allows selective separation of a hybridized target polynucleotide from a probe on a specific area 
(column 6, lines 30-35). 

It would therefore have been obvious to a person of ordinary skill in the art at the time the 
claimed invention was made to have modified the apparatus comprising the probe array as taught by 
Wang et al with the nucleic acid probes, oligonucleotide targets, and temperature control as taught by 
Yasuda et al with a reasonable expectation of success. The ordinary artisan would have been motivated 
to make each of the modifications because said modifications would have resulted in an apparatus that 
selectively extracts only a target polynucleotide from a sample solution, performs quantitative 
determination to allow clarification of a condition in a whife blood cell, and selectively separates a 
hybridized target polynucleotide from a probe on a specific area as explicitly taught by Yasuda et al 
(column 2, lines 25-27, column 21, lines 33-41, and column 6, lines 30-35). 

10. Claims 1, 8, 10, and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over Wang et al 
(U.S. Patent Application Publication No. US 2002/0182627 Al, published 5 December 2002) in view of 
Chin et al (U.S. Patent No 6,197,599 Bl, issued 6 March 2001). 

Regarding claims 10 and 16, Wang et al teach the apparatus of claim 1 for identifying a chemical 
moiety from a sample solution. In a single exemplary embodiment, Wang et al teach a microfluidic 
device comprising a channel in a substrate (paragraphs 0062 and 0408 and Figures 13 and 21), and having 
a proteomics unit or genomics unit (paragraphs 0411-412), which is at least one array for capturing and 
releasing a chemical moiety from a sample solution. Wang et al also teach a solid state nanopore system 
downstream from the substrate; namely, Figure 21, wherein the first chamber is a proteomics or genomics 
unit (i.e., any appropriate test takes place in the first chamber), and the sample is transported from the 
first chamber to an ion transport detection unit (paragraph 0408). The ion transport detection unit 
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receives the samples from the first chamber (paragraph 0408 and Figure 21), thus identifying the chemical 
moiety received from the substrate channels after the chemical moiety has been released from the array. 

The nanopore system of Wang et al comprises a spiral electrode structure wherein the electrodes 
are circular (i.e., rings; paragraphs 0038, 0128, and Figure 3B) and the second electrode 61 of Figure 10, 
wherein the electrodes are circular (i.e., rings; paragraphs 0059 and 0128). Wang et al further teach a 
nanopore adjacent to the first ring electrode and the second ring electrode and positioned to allow the 
chemical moiety to be positioned in the first ring electrode and the second ring electrode; namely, hole 12 
of Figure 10 (paragraph 0059). Wang et al further teach a voltage source for electrically connecting the 
first ring electrode to the second ring electrode for applying a ramping potential from the first ring 
electrode, through a portion of the chemical moiety in the nanopore to a second ring electrode to produce 
a signal indicative of a portion of the chemical moiety; namely, the electrodes measure ion transport 
across the hole (paragraph 0341), wherein a feedback capacitor ramps a voltage (paragraph 0345), and the 
electrical measurements are detected (paragraph 0342). 

Wang et al also teach the apparatus of claim 8, wherein the array comprises a probe; namely, the 
array is a genomics unit that includes structures [i.e., probes] for ex vivo hybridization to nucleic acids 
(paragraph 0412). 

Wang et al teach the apparatus comprises protein probes; namely, a proteomics unit comprising 
antigen-antibody reactions (paragraph 0411). Wang et al do not specifically teach an array of protein 
probe molecules, and are silent with respect to the number of features on the array. 

However, Chin et al teach a protein array in the form of a solid support comprising multiple 
immobilized proteins (Abstract), which has the added advantage of revealing disease mechanisms 
(column 3, lines 4-22). Chin et al teach also teach the array comprises more that 100 features (column 10, 
lines 25-30) with the additional added advantage that large numbers of antibodies (i.e., features) allow 
the study of a wide variety of protein in a single experiment (column 2, line 67-column 3, line 3). 
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It would therefore have been obvious to a person of ordinary skill in the art at the time the 
claimed invention was made to have modified the apparatus as taught by Wang et al with the protein 
array comprising more that 100 features as taught by Chin et al with a reasonable expectation of success. 
The ordinary artisan would have been motivated to make each of the modifications because said 
modifications would have resulted in allowing the study of a wide variety of protein in a single 
experiment as explicitly taught by Chin et al (column 2, line 67-column 3, line 3). 

11. Claims 1, 8, 11, and 12 are rejected under 35 U.S.C 103(a) as being unpatentable over Wang et al 
(U.S. Patent Application Publication No. US 2002/0182627 Al, published 5 December 2002) in view of 
Denong Wang (PCT International Publication No. WO 02/083918A2, published 24 October 2002) as 
evidenced by Wade (Organic Chemistry, 2 nd ed., Prentice-Hall, Englewood Cliffs, NJ (1997), page 1045). 

Regarding claims 11 and 12, Wang et al teach the apparatus of claim 1 for identifying a chemical 
moiety from a sample solution. In a single exemplary embodiment, Wang et al teach a microfluidic 
device comprising a channel in a substrate (paragraphs 0062 and 0408 and Figures 13 and 21), and having 
a proteomics unit or genomics unit (paragraphs 0411-412), which is at least one array for capturing and 
releasing a chemical moiety from a sample solution. Wang et al also teach a solid state nanopore system 
downstream from the substrate; namely, Figure 21, wherein the first chamber is a proteomics or genomics 
unit (i.e., any appropriate test takes place in the first chamber), and the sample is transported from the 
first chamber to an ion transport detection unit (paragraph 0408). The ion transport detection unit 
receives the samples from the first chamber (paragraph 0408 and Figure 21), thus identifying the chemical 
moiety received from the substrate channels after the chemical moiety has been released from the array. 

The nanopore system of Wang et al comprises a spiral electrode structure wherein the electrodes 
are circular (i.e., rings; paragraphs 0038, 0128, and Figure 3B) and the second electrode 61 of Figure 10, 
wherein the electrodes are circular (i.e., rings; paragraphs 0059 and 0128). Wang et al further teach a 
nanopore adjacent to the first ring electrode and the second ring electrode and positioned to allow the 
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chemical moiety to be positioned in the first ring electrode and the second ring electrode; namely, hole 12 
of Figure 10 (paragraph 0059). Wang et al further teach a voltage source for electrically connecting the 
first ring electrode to the second ring electrode for applying a ramping potential from the first ring 
electrode, through a portion of the chemical moiety in the nanopore to a second ring electrode to produce 
a signal indicative of a portion of the chemical moiety; namely, the electrodes measure ion transport 
across the hole (paragraph 0341), wherein a feedback capacitor ramps a voltage (paragraph 0345), and the 
electrical measurements are detected (paragraph 0342). 

Wang et al also teach the apparatus of claim 8, wherein the array comprises a probe; namely, the 
array is a genomics unit that includes structures [i.e., probes] for ex vivo hybridization to nucleic acids 
(paragraph 0412). 

While Wang et al teach the apparatus comprises probes in the form of a proteomics unit 
comprising antigen-antibody reactions (paragraph 0411), Wang et al do not specifically teach an array of 
carbohydrate or polysaccharide probe molecules. 

Wade et al define polysaccharides as carbohydrates (page 1045, line 1); therefore, a 
polysaccharide probe is also a carbohydrate probe. 

Denong Wang teaches an array of purified polysaccharides (i.e., polysaccharide probes) having 
the added advantage that purified polysaccharides are stable in various conditions and do not denature 
or undergo conformational alteration (page 73, line 30-page 74, line 4). 

It would therefore have been obvious to a person of ordinary skill in the art at the time the 
claimed invention was made to have modified the apparatus as taught by Wang et al with the array 
comprising polysaccharide probes as taught by Denong Wang with a reasonable expectation of success. 
The ordinary artisan would have been motivated to make such a modification because said modification 
would have resulted an array having probes that are stabile to various conditions and do not denature or 
undergo conformational alteration as explicitly taught by Denong Wang (page 73, line 30-page 74, line 4). 
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12. Claims 37-51 are rejected under 35 U.S.C. 103(a) as being unpatentable over Wang et al (U.S. 
Patent Application Publication No. US 2002/0182627 Al, published 5 December 2002) in view of Ootsubo 
et al ((U.S. Patent Application Publication No. US 2003/0087297 Al, published 8 May 2003). 

Regarding claims 37-51, Wang et al teach an apparatus for identifying a chemical moiety from a 
sample solution. In a single exemplary embodiment, Want et al teach a microfluidic device comprising a 
substrate having a channel (paragraphs 0062 and 0408 and Figures 13 and 21), and having a proteomics 
unit or genomics unit (paragraphs 0411-412), which is at least one array for capturing a chemical moiety 
from a sample solution. Wang et al also teach a solid state nanopore system downstream from the 
substrate; namely, Figure 21, wherein the first chamber is a proteomics or genomics unit (i.e., any 
appropriate test takes place in the first chamber), and the sample is transported from the first chamber to 
an ion transport detection unit (paragraph 0408). The ion transport detection unit receives the samples 
from the first chamber (paragraph 0408 and Figure 21), thus identifying the chemical moiety received 
from the substrate channels after the chemical moiety has been released from the array. 

The nanopore system of Wang et al comprises a first electrode layer having a first portion of the 
nanopore extending there through; namely, a spiral electrode structure surrounding a hole in the 
substrate wherein the electrodes are circular and the hole is a funnel (paragraphs 0035, 0038, and 0128, 
and Figures 2E and 3B). The electrode is exposed and defines an edge because the electrode edges are 
accessible to particles (paragraph 0273). Wang et al also teach a first layer adjacent the first electrode 
layer; namely, the substrate is multilayered (paragraph 0186), and the first layer has a second portion of 
the nanopore there through, the first layer edge overhanging the first electrode edge because the hole 
extends through the layers of the substrate and is a funnel (Figure 2E and paragraph 0035). Wang et al 
also teach a second electrode layer adjacent the to the first layer, the second electrode layer having a third 
portion of the nanopore there through; namely, the first electrode 60 of Figure 2E (paragraph 0035), 
wherein the hole extends through the layers and is a funnel (Figure 2E and paragraph 0035) wherein the 
electrodes are circular (i.e., rings; paragraph 0128) and surround the bottom of the hole in the substrate 
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(Figure 2E), thereby defining the nanopore. The second electrode is exposed and defines a second 
electrode edge because the electrode edges are accessible to particles (paragraph 0273). The second 
electrode edge overhanging the first layer edge because the hole extends through the layers of the 
substrate and is a funnel (Figure 2E and paragraph 0035); 

Wang et al also teach the first electrode and the second electrode may be electrically ramped for 
sensing the chemical moiety; namely, the electrodes measure ion transport across the hole (paragraph 
0341), wherein a feedback capacitor ramps a voltage (paragraph 0345), and the electrical measurements 
are detected (paragraph 0342). 

Wang et al also teach a substrate adjacent to the first electrode; namely, the electrodes are 
provided on separate layers (i.e., claim 38; paragraph 0186), wherein each layer is interpreted as a 
substrate for these additional structures). Wang et al teach the first electrode edge defines a diameter that 
is smaller than the second diameter portion that is defined by the first layer edge; namely, the hole 
extends through the layers of the substrate and is a funnel (i.e., claim 39; Figure 2E and paragraph 0035). 
Wang et al further teaches a second layer contacting the second electrode layer and being adjacent to the 
nanopore; namely, the substrate is multilayered (paragraph 0186), the second layer having a fourth 
portion of the nanopore there through and defining a second edge, the second edge overhanging the 
second electrode edge because the hole extends through the layers of the substrate and is a funnel (i.e., 
claim 40; Figure 2E and paragraph 0035). 

Wang et al teach the second edge defines a third diameter portion that is smaller than the second 
diameter portion of the nanopore because the hole extends through the layers of the substrate and is a 
funnel (i.e., claim 41; Figure 2E and paragraph 0035). Wang et al also teach the first electrode layer and 
the second electrode layers comprise ring structures; namely, the electrodes are circular (i.e., the rings of 
claim 42-44; paragraph 0128). 

Wang et al teach electric circuits (i.e., claim 45; paragraph 0058), which further comprise a voltage 
source for electrically connecting the first electrode layer with the second electrode layer and generating a 
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potential between the first electrode layer and the second layer for sensing a chemical moiety in the 
nanopore; namely, the electrodes measure ion transport across the hole (paragraph 0341), wherein a 
feedback capacitor ramps a voltage (paragraph 0345), and the electrical measurements are detected (i.e., 
claim 46; paragraph 0342). Wang et al also teach the voltage source comprises a time varying voltage 
source (i.e., claim 47; paragraph 0345). 

Wang et al teach a current sensor for sensing a resulting current (i.e., claim 48; paragraph 0342). 
Wang et al also teach the electrode layers are gold (i.e., claims 49-50; paragraph 0128). Wang et al further 
teach the pores are from 1 nanometer to 300 nanometers (i.e., claim 51; paragraph 0337). 

While Wang et al teach a multilayered substrate (paragraph 0186) and also teach the use of 
insulating materials (paragraphs 0129 and 0396), Wang et al are silent with respect to an insulating layer 
between the electrodes. 

However, Ootsubo et al teach an apparatus in the form of a biochip (paragraph 0016) having a 
thin transparent layer of insulation between electrodes with the added advantage that the insulation layer 
allows the distance between the electrodes to be easily shortened, thereby achieving miniaturization and 
high speed (paragraph 0042). 

It would therefore have been obvious to a person of ordinary skill in the art at the time the 
claimed invention was made to have modified the structure comprising layers between electrodes as 
taught by Wang et al with the insulation layer between the electrodes as taught by Ootsubo et al with a 
reasonable expectation of success. The ordinary artisan would have been motivated to make such a 
modification because said modification would have resulted in an apparatus that allows the distance 
between the electrodes to be easily shortened, thereby achieving miniaturization and high speed as 
explicitly taught by Ootsubo et al (paragraph 0042). 
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13. Claims 52-53 are rejected under 35 U.S.C. 103(a) as being unpatentable over Wang et al (U.S. 
Patent Application Publication No. US 2002/0182627 Al, published 5 December 2002) and Ootsubo et al 
((U.S. Patent Application Publication No. US 2003/0087297 Al, published 8 May 2003) as applied to claim 
37 above, and further in view of Peters (U.S. Patent No. 4,543,271, issued 24 September 1985). 

Regarding claims 52-53, the apparatus of claim 37 is discussed above on pages 16-18. Neither 
Wang et al or Ootsubo et al teach materials for the insulator layers. 

However, Peters teaches the use of silicon dioxide as an insulating layer with the added 
advantage that a layer of silicon dioxide prevents long-term air oxidation (column 8, lines 57-60). 

It would therefore have been obvious to a person of ordinary skill in the art at the time the 
claimed invention was made to modify the structure as taught by Wang et al and Ootsubo et al with 
silicon dioxide as taught by Peters with a reasonable expectation of success. The ordinary artisan would 
have been motivated to make such a modification because said modification would have resulted in a 
structure that is protected from oxidation even upon long term exposure to air as explicitly taught by 
Peters (column 8, lines 57-60). 

Response to Arguments 

14. Applicant's arguments filed 7 November 2006 fail to comply with 37 CFR 1.111(b) because they 
amount to a general allegation that the claims define a patentable invention without specifically pointing 
out how the language of the claims patentably distinguishes them from the references. 

Conclusion 

15. No claim is allowed. 
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16. Applicant's amendment necessitated the new ground(s) of rejection presented in this Office 
action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is reminded of 
the extension of time policy as set forth in 37 CFR 1.136(a). 

17. A shortened statutory period for reply to this final action is set to expire THREE MONTHS from 
the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing 
date of this final action and the advisory action is not mailed until after the end of the THREE-MONTH 
shortened statutory period, then the shortened statutory period will expire on the date the advisory 
action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing 
date of the advisory action. In no event, however, will the statutory period for reply expire later than SIX 
MONTHS from the date of this final action. 

18. Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Robert T. Crow whose telephone number is (571) 272-1113. The examiner can 
normally be reached on Monday through Friday from 8:00 am to 4:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Ram 
Shukla can be reached on (571) 272-0735. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. 
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